Preliminary geologic map of the northeast Dillingham quadrangle (D-1, D-2, C-1, and C-2), Alaska 1

Introduction
This map and associated digital databases result from field mapping directed mainly towards bedrock conducted in September 2000 and August 2001. Surficial deposits are mapped largely from photo interpretation aided by limited ground observations. This map was produced as part of a larger compilation effort covering the Dillingham, Taylor Mountains, Lake Clark and Iliamna quadrangles. Previous work in the area is limited; J.N. Platt and E.L. Muller (1957?) prepared an unpublished draft photogeologic interpretation of the Dillingham quadrangle in the mid-1950's. Although some fieldwork was part of their effort, there is no information available to indicate whether either author actually set foot in this map area. Wallace and others (1989) collected dating samples from two of the igneous bodies in the area as part of a regional reconnaissance. Our map area covers roughly 2,350 sq km (900 sq mi); encompasses 4 1:63,360-scale quadrangles in southwestern Alaska and represents approximately 3 weeks of field effort.
Regional geology
The map area lies in a transition zone between the Mesozoic magmatic arc-related geology of the Alaska-Aleutian Range on the east and the accretionary terranes of southwest Alaska to the west. The Alaska-Aleutian Range east of the map area consists of largely Mesozoic rocks equivalent stratigraphically and in lithologic character to the Wrangellia terrane (Jones and others, 1977) of south central Alaska. Included is the Tlikakila Complex of Wallace and others (1989) , the Triassic Cottonwood Bay and Chilikradrotna Greenstones and the Triassic Kamishak Formation (limestone and chert). These are intruded and overlain by rocks of the Alaska Peninsula terrane (Wilson and others, 1985) consisting of the Alaska-Aleutian Range batholith, the Talkeetna Formation and younger Jurassic and early Cretaceous sedimentary rocks. Intruding these rocks are middle Cretaceous (~90 Ma) and Late Cretaceous-Early Tertiary (60-70 Ma) plutonic rocks. Finally, volcanic rocks of middle and latest Tertiary to Holocene volcanic rocks of the present-day-and paleo-Aleutian magmatic arcs form the highest stratigraphic units.
West of the map area, the geology is not as well-defined. In the northwest Dillingham quadrangle, Mesozoic and Paleozoic volcanic and sedimentary rocks are chaotically mixed in a unit traditionally mapped as the Gemuk Group and having many characteristics of a mega-scale tectonic melange. This is in part overlapped from the north by rocks of the early Late Cretaceous Kuskokwim Group, a thick flysch sequence extensively distributed in southwest Alaska. South of the Gemuk Group exposures, the rocks consist of a poorly defined Jurassic and Cretaceous mixed volcanic and sedimentary package (unit KJvs of Hoare and Coonrad, 1978 and Mountains (Briner and Kaufman, 2000; Manley and others, 2001; Kaufman and others, 2001) . Glacial advances from both of these source areas advanced toward the map area, with the earliest and most extensive glaciations from the east actually overrunning all but the highest parts of the map area. These events have left a rich tableau of surficial deposits, largely unmapped except through photo interpretation. Surficial mapping of the adjacent Iliamna quadrangle by Detterman and Reed (1973) and the photogeologic interpretation by Platt and Muller (1957?) provided a basis upon which surficial deposits are shown in the map area. The southern part of our map area consists of the type area for the Kvichak advance of the Brooks Lake (late Wisconsin) glaciation (Detterman, 1986) .
Analytical data
Major-and trace-element chemical analyses and radiometric dates are important in helping us establish the map units, particularly the plutonic rock units of this map area. Major-element chemical analyses were by Joe Taggert and trace-element analyses were by Dave Siems of the USGS in Denver using methodology described in Arbogast (1996) and Taggert (2002) . 40 Ar-39 Ar age analyses were completed by Alex Iriondo and Mick Kunk of the USGS in Denver. Full analytical data, as well as more detailed interpretations for both types of analyses will be released in companion publications. A note on the radiometric ages; both conventional K-Ar and 40 Ar-39 Ar analyses of plutonic rocks in southwestern Alaska have commonly yielded ages where co-existing hornblende is younger than biotite (see for example, Wilson, 1977; Wallace and others, 1989; and Iriondo and others, in press) . A good explanation for this has not been developed. The occurrence is common enough that there may be some broad-scale regional process operating; however, what this process is has not been determined. Detterman, R.L., and Reed, B.L., 1980, Stratigraphy, structure, and Older terrace deposits-Gravel, sand, silt underlying higher-level terraces above younger terraces on modern floodplains. Largely mapped through air photo interpretation Qac Abandoned channel deposits-Consist of gravel, sand, and silt originally deposited as alluvium. Abandoned channel landforms indicate drainage routes resulting from the melting of massive Pleistocene glaciers. Cut older surficial deposits and commonly the landforms contain small lakes or underfit streams. Largely mapped through air photo interpretation Ql Lacustrine deposits-Well-sorted, well-stratified clay, silt, and fine sand deposited in ephemeral glacial and postglacial lakes. Typically covered by several feet of muck and peat. Largely mapped through air photo interpretation Qsw Swamp deposits-Silt, sandy silt, and bog deposits, interpreted from air photos. May in part represent old lake beds Qd Eolian sand-Well-sorted sand, forming active and stabilized dunes on outwash plains and raised beaches Qsf Solifluction deposits-Solifluction mantle, interpreted from air photos. Based on the characteristics of solifluction deposits elsewhere, probably consist of poorly sorted rock rubble, gravel, sand, silt, clay, and organic deposits derived from local upslope sources Qm Glacial deposits-Undifferentiated glacial and related deposits consisting of silt, sand, gravel, and boulders. Includes end and recessional moraine deposits as well as ground moraine. Also, locally includes colluvium and talus, landslide debris, alluvium, and wind-blown silt. Locally subdivided into:
Qmrg Active and recently active rock glaciers-Chiefly rubble and coarse rock debris, interpreted from air photos Qme Esker deposits-Sand and gravel deposited in sinuous ridges, typically associated with older glacial deposits, interpreted from air photos Qmc Till, cirque glaciations-Consist of unsorted boulder to clay-size particles. Moraine forms locally present, restricted to or just outside of cirques. These deposits primarily reflect glaciers of Holocene and latest Wisconsin age. No age control is available Qmbu Undifferentiated glacial deposits of the Brooks Lake glaciation (Detterman, 1986) of Late Wisconsin age-Includes morainal deposits of all types. In the southeastern part of the map area, largely consists ground moraine behind (up-glacier) of the Kvichak glacial limit. Deposits tend to be low relief and marked by large remnant lakes. Locally subdivided into:
Qmbk Brooks Lake, Kvichak moraine-End moraine of the Kvichak advance (Detterman and Reed, 1973) of the Brooks Lake glaciation. On the surface, consists of wind-winnowed lag deposits of well-rounded pebbles and cobbles. Small kettle lakes are common and there is a prominent transition outward to outwash deposits. The southeastern part of map area is the type area of this advance surrounding Iliamna Lake. Another small area of deposits occurs in the northeast corner of the map area Qmbo Outwash deposits of the Brooks Lake glaciation-Stratified gravel and sand of outwash aprons and plains of the Brooks Lake glaciation outboard of the Kvichak glacial limit. Forms graded, typically well-drained surfaces of low relief Qmm Blodgett, 2002) . These rocks are correlated with a thick marine sedimentary unit referred to as the "Weary graywacke" by Hoare and others (1975) and later referred to as the "Graywacke of Kulukak Bay" by Hoare and Coonrad (1978) . This unit is widely exposed in the southern Goodnews Bay and the Nushagak Bay quadrangles as well as the southeastern Dillingham quadrangle (Hoare and Coonrad, 1978) . Rocks in the map area correlated with this unit are also correlated with unit KJs of the adjacent Iliamna quadrangle (Detterman and Reed, 1980 Tmv Volcanic rocks, undivided, basalt and andesite-Dark-gray to green, glassy to porphyritic basaltic andesite and andesite lava flows. The unit description is inferred from the adjacent Iliamna quadrangle geologic map (Detterman and Reed, 1980) 
Trv
Mafic igneous rocks-Fine-grained, mildly altered basaltic volcanic rocks. Unit is exposed in a small area of outcrop in the extreme northeastern corner of map area and extends westward. Age inferred based correlation with Chilikradrotna Greenstone of Wallace and others (1989) and Cottonwood Bay Greenstone of Detterman and Reed (1980) . SiO 2 content is about 45 percent
Plutonic rocks
Tertiary and Cretaceous
Granitic rocks, undivided-Fine-, medium-, and coarse-grained, light-to dark-gray, rarely pink granitic rocks. Chiefly granite, quartz monzonite, and quartz monzodiorite. In general, alkali content of these rocks is high relative to normal for their SiO 2 content (LeMaitre, 1976) . K-Ar and 40 Ar ages range from 61 to 67 Ma. Virtually all of the plutonic rocks of the map area fall on a common chemical trend; as they are of generally similar age, we suggest that they may represent a single magmatic system. Subdivided into:
TKgs Granitic rocks of the eastern Stuyahok Hills-Largely medium-to coarse-grained, lightgray to pinkish biotite monzogranite. Large pluton widely exposed in the eastern part of the Stuyahok Hills. Typically contains large (2cm) phenocrysts of potassium feldspar (orthoclase). Biotite is dominant mafic mineral; biotite to hornblende ratio is approximately 3:1. A number of thin sections show disequilibrium mineral assemblages suggesting formation by interaction of a granitic melt with a great deal of included material. K-Ar ages reported by Wallace and others (1989) Southwestern unit-Medium-to coarse-grained, light-gray biotite monzogranite or quartz monzodiorite. Equigranular and contains more pyroxene than unit TKpnw. Clinopyroxene, some of which contains pinkish orthopyroxene cores is common in some samples, whereas others have no pyroxene but contain sodic amphibole. Minor development of string perthite texture in orthoclase. 
